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Claim Amendments: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 « (Currently amended) A computer-implemented m ethod for constructing 3 
representation of a first system for use with a computer graphical user interface, said first system 
represented by a first finite element mesh, a second system beinp ; within c^id first system, said 
second system represented by a second finite element mesh, the method comp rising a s e cond 
finito - olomont mosh within a first finite olomont mosh to modcL a oooond oystem within a first 
system model e d by said first mesh, comprising! 

constructing said first finite element m esh having a plurality of n-dimensional simplices 
corresponding to said first system; 

defining a surface bounding said second system; 

identifying a subset of the plurality of n-dimensional simplices of said first finite element 
mesh that are intersected by said surface; aad 

modifying the identified subset of the plurality of n-dimensional simplices to adapt said 
first finite element m esh such that it comprises said second finite element m esh 
and a third finite element m esh, wherein said second finite element m esh 
comprises a first set of simplices located entirely interior to said surface and 
wherein said third finite elemem m esh comprises a second set of simplices located 
entirely exterior to said surfac e: and 

displaying said first finite element mesh in said computer graphical user interface . 

2. (Currently amended) The computer-implemented m ethod of Claim 1 , wherein 
modifying said identified subset of said plurality of n-dimensional simplices further comprises 
subdividing each of said simplices in said identified subset into a plurality of new simplices, and 
wherein a plurality of faces of said subdivided simplices are substantially coincident with said 
surface. 



1/2IA005 1048-OBJ1U7^US Response Page 7 of 16 U.S. App.No.: 09/896 136 

PAGE 9/18 * RCVD AT 1/2112005 4:40:53 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:5123275452 * DURATION (mm-ss):05-02 



JAN. 21. 2005 3:40PM TL&A 512-327-5452 



NO. 913 



P. 10 



3 . (Currently amended) The computer-implemented m ethod of Claim 1, wherein 
modifying said identified subset of the plurality of n-dimensional simplices comprises collapsing 
each of said simplices in said identified subset, 

4. (Currently amended) The computer-implemented m ethod of Claim 3, wherein each of 
said n-dimensional simplices has a plurality of nodes and a plurality of edges connecting said 
nodes, wherein at least one of said nodes is invariant and wherein collapsing each of said 
simplices in said identified subset comprises removing one or more of said nodes, preventing 
removal of the invariant nodes, and forming simplices based upon the remaining nodes, 

5. (Currently amended) The computer-implemented m ethod of Claim 1, wherein said first 
and said second systems are three-dimensional systems, wherein n=3, and wherein said surface is 
an (n-l)-dimensional surface. 

6. (Currently amended) The computer- implememtftfl matlmH of Claim 5, wherein said (n- 
l)-dimensional surface corresponds to a well bore surface, and wherein said (n-l)-dimensional 
surface is defined by a depth along a well bore trajectory and a radius from said well bore 
trajectory, 

7> (Currently amended) The computer-implemented m ethod of Claim 1, wherein said 
first system is a reservoir. 

8, (Currently amended) The computer-implemented m ethod of Claim 1, wherein said 
second system is a well bore, 

9, (Currently amended) The computer-implemented m ethod of Claim 8, wherein said 
defining step of constructing said first mesh is performed using a mesh generation algorithm. 

10, (Currently amended) The computer-implemented method of Claim 1, wherein said 
step of constructing said first mesh is performed using a mesh generation algorithm. 
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1 1. (Currently amended) The computer-implemented method of Claim 10, wherein said 
mesh generation algorithm is anlnria meahin g algorithm, 

12. (Currently amended) The computer-implemented m ethod of Claim 1, wherein each 
of the n-dimensional simplices in said identified subset of the plurality of n-dimensional 
simplices is intersected by an (n-l)-dimensional surface. 

13. (Currently amended) The computer-implemented m ethod of Claim 12, wherein the 
(n-l>dimensional surfece intersects at least one edge of each of the n-dimensional simplices in 
the identified subset of the plurality of n-dimensional simplices. 

14. (Currently amended) The computer-implemented method of Claim 1, wherein each 
of said n-dimensional simplices has a plurality of nodes and a plurality of edges connecting said 
nodes, and wherein the method fiirthex comprises identifying intersections between the edges of 
said subset of simplices and said surface, defining a new node at each of said identified 
intersections, and defining at least two new simplices incorporating said new nodes. 

15. (Currently amended) The computer-implemented^m ethod of Claim 1, wherein said 
first system comprises a multi-level reservoir. 

16. (Currently amended) The computer-implemented method of Claim 1, further 
comprising the step of altering the value of system properties in said second mesh and in said 
third mesh near said second mesh to predict changes in system behavior for said second system. 

17. (Currently amended) The computer-implemented m ethod of Claim 1, wherein said 
method steps are performed on a computer. 

18. (Currently amended) The computer-implemented m ethod of Claim 4 1 7, wherein 
said computer comprises a graphical user interface for inputting user instructions and parameter 
values. 
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1 9- (Currently amended) A computer-readable medium containing a plurality of 
computer- ii^^g^tahfe instructions embodying a method for constructing a second finite 
element mesh within a first finite element mesh to model a second system within a first system 
modeled by said first mesh, said method comprising: 

constructing said first mesh having a plurality of n-dimensional simplices corresponding 

to said first system; 
defining a surface bounding said second system; 

identifying a subset of the plurality of n-dimensional simplices of said first mesh 
that are intersected by said surface; and 
modifying the identified subset of the plurality of n-dimeusional simplices to adapt said 
first mesh such that it comprises said second mesh and a third mesh, wherein said 
second mesh comprises a first set of simplices located entirely interior to said 
surface and wherein said third mesh comprises a second set of simplices located 
entirely exterior to said surface. 

20. (Original) The computer-readable medium of Claim 19, wherein said modifying step 
of said method further comprises subdividing each of said simplices in said identified subset into 
a plurality of new simplices, and wherein a plurality of faces of said subdivided simplices are 
substantially coincident with said surface. 

21. (Original) The computer-readable medium of Claim 19, wherein said first and said 
second systems are three-dimensional systems, wherein n=3, and wherein said surface is an (n- 
1) -dimensional surface. 

22. (Original) The computer-readable medium of Claim 21, wherein said (n-1)- 
dimensional surface corresponds to a well bore surface, and wherein said (n-l)-dimensional 
surface is defined by a depth along a well bore trajectory and a radius from said well bore 
trajectory. 

23 . (Original) The computer-readable medium of Claim 1 9, wherein said first system is a 
reservoir. 
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24. (Original) The computer-readable medium of Claim 19, wherein said second system 
is a well bore. 

25. (Original) The computer-readable medium of Claim 19, wherein said defining step of 
said method further comprises providing a well bore trajectory, a radius from said trajectory, and 
a depth along said trajectory. 

26. (Original) The computer-readable medium of Claim 19, wherein said step of 
constructing said first mesh of said method is performed using a mesh generation algorithm, 

27. (Currently amended) The computer-readable medium of Claim 26, wherein said 
mesh generation algorithm is anlnria meshing algorithm , 

28. (Original) The computer-readable medium of Claim 19, wherein each of the n- 
dimensional simplices in said identified subset of the plurality of n-dimensional simplices is 
intersected by an (n-l)-dimensional surface. 

29. (Original) The computer-readable medium of Claim 28 5 wherein the (n-1)- 
dimensional surface intersects at least one edge of each of said n-dimensional simplices in said 
identified subset of said plurality of n-dimensional simplices. 

30. (Original) The computer-readable medium of Claim 19, wherein each of said n- 
dimensional simplices has a plurality of nodes and a plurality of edges connecting said nodes, 
and wherein said method further comprises identifying intersections between the edges of said 
subset of simplices and said surface, defining a new node at each of said identified intersections, 
and defining at least two new simplices incorporating said new nodes. 

31. (Original) The computer-readable medium of Claim 19, wherein said first system 
comprises a multi-level reservoir. 
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32. (Original) The computer-readable medium of Claim 19, wherein said method further 
comprises the step of altering the value of system properties in said second mesh and in said 
third mesh near said second mesh to predict changes in system behavior for said second system. 

33. -50. (Canceled) 
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